For market-driven software product developing organizations operating on a competitive open market, it is important to plan the product's releases so that they can reach the market as early as possible with a competitive level of quality compared to its competitors' products. Hence, quality requirements can be seen as a key competitive advantage. The QUPER model was developed with the aim to support high-level decision-making in release planning of quality requirements. [Question/problem] As a follow up on previous studies on QUPER, this study investigates: What are practitioners' views on the utilities of QUPER extended with guidelines including domain-specific examples? [Principal ideas/results] In the presented case study, a set of detailed guidelines of how to apply QUPER in practice, including how to handle cost dependencies between quality requirements, was evaluated at a case company in the mobile handset domain with 24 professionals using real quality requirements.
Introduction
In market-driven software product development, humans make decisions based on both explicitly and implicitly known objects and constraints. Any computational technique, in isolation, is unlikely to provide meaningful results since only a small part of the reality can be captured in these techniques [20] . Release planning, the process of deciding which features and quality level should be included in which release [3] , which is both a cognitively and computationally difficult problem [20] , is classified as a wicked problem [9] since different kinds of uncertainty make it difficult to formulate and solve the problem. Moreover, the objective of release planning is to 'maximize the benefit'; however, the difficulty lies in how to give a measurable definition of 'benefit' [20] .
An especially challenging problem for organizations developing softwareintensive incremental products offered to a market is to set the right quality target in relation to future market demands and competitor products. When is the quality level good enough? When is the quality level a competitive advantage? Several methods and approaches supporting strategic release planning are reported in the literature. For example, Release Planning Prototype [10] and EVOLVE [15] . These techniques use generic algorithms to resolve the release planning issue. Using generic algorithms may not be worthwhile if the input data to the process is highly uncertain.
To the best of our knowledge, only few studies have looked into strategic release planning of quality requirements (QR), despite their importance for market success [4], [16] . According to the survey by Svahberg et al. [32] , only two strategic release planning methods address quality constraints: The quantitative Win-Win model [28] addresses effort and time constraints, but not the quality level of QR, while the only method to address quality and cost constraints of QR is the QUPER model [32] . This paper is based upon previous work published in [6] , [8] , [22], [24] where different aspects of the QUPER model were introduced. This paper adds the following contribution to our previous investigations of QUPER, (1) the detailed practical guidelines of how to apply QUPER in practice, with an illustration of a QR, (2) the added step of how to incorporate cost dependencies between QR., and (3) Two new evaluations of the complete version of the QUPER model with 11 professionals in the first evaluation and 13 professionals in the second evaluation at a case company to evaluate QUPER's applicability using the detailed guidelines with real QR.
The remainder of this paper is organized as follows. Section 2 offers an overview of related work, while background and motivation are presented in Section 3. Section 4 offers an introduction and exemplification of the QUPER model. Section 5 presents how QUPER was evaluated at the case company, and lessons learned are discussed in Section 6. Limitations of the study are discussed in Section 7, while Section 8 gives a summary of the main conclusions.
Related Work
There are several release planning methods in the literature, varying from informal approaches such as planning games in agile development [11] to more rigorous and formal methods as described in [15] , [29] , [31] . Svahnberg et al. identified 24 methods for strategic release planning, where 10 methods are extensions of others, thus 14 original methods were identified [32] . Of the 24 identified methods, 16 are related to the EVOLVE-family [15] , [19] , [29] . In addition to the
